We consider an isolated difference resonance of the form (2p)vl -(2q)v2 = n + c where (2p) and (2q) 
2 q (2p)=2, the width is proportional to D-(I2)q. One cannot have resonances for (2p)>2 according to this definition, but there is a threshold value of initial Ii above which Ii will grow by a large factor if |ci and the invariant quantity Il+(p/q)I2 satisfy a certain relation which will be given analytically. We thus propose a definition involving one parameter for (2p)=2 and two for (2p)>2. The picture is clearly symmetric in two directions: if the initial I2 is very small and I1 large, one simply uses (2q) in place of (2p) to classify the INTRODUCTION It is well-known1 that an isolated difference resonance of the form (2p)vl -(2q)v2 = n does not lead to an instability.
The motion is always bounded in both directions and, if rE1 and rE2 are emittancesin two directions, thequantity El/(2p)+E2/(2q) remains unchanged.
("Emittance" is commonly used to describe a beam as a whole. In this note, we consider each particle to have its own emittance.) This invariant quantity is a manifestation of the exchange of energy from one to the other direction which is familiar in the linear coupling, (2p)=(2q)=1. Because 1) Only one resonance is considered at a time so that the treatment is best suited when the tunes are close to one particular resonance only. To improve this approximation, one must go to the next order in D which involves a canonical transformation of the action-angle variables.
2) In the action-angle formalism, the Hamiltonian can have terms which are independent of the angle variables.
The tune is then a function of the emittances. In deriving the resonance width analytically, one ignores such terms for the sake of simplicity. It is however straightforward to include them for evaluating the width numerically and the invariant expression Il+(p/q)I2 is unaffected by their presence.
As has been discussed extensively by Montague for (2p) =(2q)=2, phase-independent terms play a significant role (2) and the standard linear machine parameters (6k' Wk; k =1,2):
x ei(2p 9l -2q~2 -te) (3) in which the integral is for the entire ring. The independent variable 0 is related to the central path length Q, e = M/(average machine radius). Action vari- Fig.(B) .
Beyond a certain threshold value, the behavior changes into the one of Fig.(A) 
1(2p)>2
Complex features of the resonance belonging to this class are shown in Figs.(B)-(D) .
One notices that in all these pictures, if the initial value of u2 is sufficiently small, it remains small in a proportionate manner. In this sense, there is no resonance according to our definition. However, in Fig.(C) , there is a threshold value of initial u2 above which u2 will grow by a large factor as in Fig.(A). Fig.(D) shows the situation when the character of the coupled motion changes qualitatively from that in (B) to the one in (C). One may thus modify the strict definition which was used for (2p)=l and 2, and derive the relation between lei and the invariant emittance E1 + (p/q)E2 in Fig.(D) .
In order to find the inflection point u2 in Fig.(D) and the corresponding value of a2, one must solve the following three equations simultaneously, One sees that u2 + vo = a0 as it should be. In order to find the resonance width lc6I-which corresponds to 
